Induction by cAMP of the mRNA encoding the cytosolic form of phosphoenolpyruvate carboxykinase (GTP) from the chicken. Identification and characterization of a cDNA clone for the enzyme.
Previous work from our laboratory (Hod, Y., Utter, M. F., and Hanson, R. W. (1982) J. Biol. Chem. 257, 13787-13794) has demonstrated that chicken kidney contains both mitochondrial and cytosolic forms of phosphoenolpyruvate carboxykinase (GTP) (EC 4.1.1.32) and that the two forms are distinct proteins. Using poly(A+) RNA from chicken kidney, a double-stranded cDNA library was constructed. DNA clones containing sequences complementary to the mRNA for the cytosolic form of phosphoenolpyruvate carboxykinase were initially identified by colony hybridization with 32P-labeled cDNA transcribed from an RNA fraction enriched for the enzyme mRNA. The identity of plasmids containing phosphoenolpyruvate carboxykinase cDNA was confirmed by hybrid-selected translation. Mature mRNA for cytosolic phosphoenolpyruvate carboxykinase of the chicken is 2.8 kilobases in length, similar to that previously noted for mRNA coding for the same enzyme in the rat. The cDNA for the chicken enzyme hybridizes with several restriction fragments of the corresponding cDNA for the rat cytosolic phosphoenolpyruvate carboxykinase, indicating conservation of nucleotide sequences during evolution. Wide spread conservation of sequence homology is also demonstrated by the hybridization of the cDNA for the rat phosphoenolpyruvate carboxykinase with a 2.8-kilobase RNA from the livers of a variety of vertebrates including amphibian, avian, and primate species. Specific mRNA coding for the cytosolic form of phosphoenolpyruvate carboxykinase was present in chicken kidney but absent from the liver, even in animals starved for 48 h. However, the administration of cAMP to normal fed chickens caused a rapid induction of phosphoenolpyruvate carboxykinase mRNA. These findings suggest that the gene for the cytosolic enzyme in chicken liver can be expressed if the proper hormonal stimuli are present.